STUDI PENGGUNAAN LAKTULOSA PADA PASIEN SIROSIS HATI DENGAN HEPATIK ENSEFALOPATI (Penelitian Dilakukan di Rumah Sakit Umum Daerah Sidoarjo) by Alhamid, Salfa
 
 
 
  
SKRIPSI 
 
SALFA ALHAMID 
 
 
STUDI PENGGUNAAN LAKTULOSA PADA PASIEN 
SIROSIS HATI DENGAN HEPATIK ENSEFALOPATI  
(Penelitian dilakukan di Rumah Sakit Umum Daerah Sidoarjo) 
 
 
 
PROGRAM STUDI FARMASI 
FAKULTAS ILMU KESEHATAN  
UNIVERSITAS MUHAMMADIYAH MALANG  
2019 
 
  ii  
 
 
  iii  
 
63 
 
  
 
Lampiran 1 Surat Pernyataan 
 
 
  
    
iv 
 
KATA PENGANTAR 
Assalamualaikum Wr.Wb 
Segala puji dan syukur bagi Allah SWT karena atas rahmat dan karunia-Nya 
sehingga saya selaku penulis dapat menyelesaikan skripsi ini. Sholawat dan salam 
kepada junjungan kami Nabi Muhammad SAW. Skripsi dengan judul Studi 
Penggunaan Laktulosa pada Pasien Sirosis Hati dengan Hepatik Ensefalopati 
(Penelitian Dilakukan di Rumah Sakit Umum Daerah Sidoarjo) dimaksudkan 
sebagai salah satu syarat untuk menyelesaikan pendidikan Strata 1 pada Program 
Studi Farmasi Fakultas Ilmu Kesehatan Universitas Muhammadiyah Malang.  
Dalam menyusun skripsi ini, penulis menyadari adanya keterbatasan manusiawi 
pada diri penulis sehingga tidak dapat menyelesaikannya kecuali atas dukungan 
dari pihak-pihak tertentu. Untuk itu penulis ingin menyampaikan terima kasih dan 
apresiasi yang sebesar-besarnya kepada : 
1. Bapak Faqih Ruhyanudin M.Kep., Sp. Kep.MB selaku Dekan Fakultas Ilmu 
Kesehatan Universitas Muhammadiyah Malang 
2. Ibu Dian Ernawati, M.Farm., Apt selaku Ketua Program Studi Farmasi 
Universitas Muhammadiyah Malang 
3. Bapak dr. Atok Irawan, Sp.P selaku direktur RSUD Sidoarjo beserta seluruh 
staf yang membantu dalam proses penelitian 
4. Ibu Dr. Lilik Yusetyani, Dra., Apt., Sp.FRS. selaku dosen pembimbing I yang 
telah membimbing, mengarahkan serta memberi masukan dan ilmu yang 
sangat bermanfaat selama proses penyusunan skripsi ini. 
5. Bapak Drs. Didik Hasmono, M.S., Apt selaku dosen pembimbing II yang selain 
memberi banyak sekali arahan, ilmu dan motivasi namun juga sangat 
menginspirasi penulis akan sosoknya yang cerdas, bijaksana dan rendah hati. 
6. Ibu Hidajah Rachmawati, S.Si., Apt., Sp.FRS. selaku dosen penguji I dan ibu 
Dra.Uswatun Chasanah, M.Kes., Apt. Selaku dosen penguji II yang telah 
memberikan masukan dan saran untuk perbaikan skripsi ini 
7. Ibu Engrid Juni Astuti, M.Farm., Apt selaku dosen pembimbing akademik 
    
v 
 
8. Seluruh jajaran prodi, dosen dan staf tata usaha yang telah memberikan 
banyak ilmu dan dedikasi yang tinggi selama masa kuliah penulis. 
9. Orang tua tercinta Aba Saleh Alhamid dan Umi Fatma Alhamid yang telah 
memberi kepercayaan dan tanpa lelah memberikan dukungan berupa doa, 
motivasi, perhatian serta biaya. Juga untuk ketiga adikku Said, Syaif dan Salsa 
yang selalu menguatkan dan menghibur. 
10. Nenek (Baba Nipa) yang telah membesarkan dan mendidik dari kecil hingga 
menjadi diri saya yang sekarang serta seluruh keluarga besar yang selalu 
mendukung. 
11. Sahabat-sahabat saya selama berkuliah di Malang (Putri, Tama, Sakinah, Dea) 
yang banyak membantu, menghibur dan menghabiskan waktu bersama dalam 
suka dan duka. 
12. Teman-teman Farmasi UMM angkatan 2015 khususnya Farmasi D yang telah 
bersama-sama menjalani hari-hari yang menyenangkan dan melelahkan selama 
berkuliah. 
13. Kak Siska dan Budi yang banyak membantu dan menemani selama penelitian, 
konsultasi sampai seminar hasil. 
14. Teman-teman lain yang tidak bisa saya ucapkan satu per satu yang telah 
memberi dukungan serta doa yang tulus. 
Semoga seluruh kebaikan bernilai pahala disisi Allah SWT. Akhir kata, penulis 
meyampaikan permohonan maaf yang sebesar-besarnya apabila terdapat 
kekurangan dalam skripsi ini. Kritik dan saran yang membangun sangat diperlukan 
demi perbaikan kedepannya.   
Wassalamualaikum Wr. Wb 
Malang, 1 Oktober 2019 
 
Salfa Alhamid
 ix 
 
DAFTAR ISI 
Halaman 
Lembar Pengesahan ................................................................................................ ii 
Lembar Pengujian .................................................................................................. iii 
KATA PENGANTAR ........................................................................................... iv 
RINGKASAN ........................................................................................................ vi 
ABSTRAK ............................................................................................................ vii 
ABSTRACT ......................................................................................................... viii 
DAFTAR ISI .......................................................................................................... ix 
DAFTAR TABEL ................................................................................................. xii 
DAFTAR GAMBAR ........................................................................................... xiii 
DAFTAR LAMPIRAN ........................................................................................ xiv 
DAFTAR SINGKATAN ...................................................................................... xv 
BAB I PENDAHULUAN ....................................................................................... 1 
1.1 Latar Belakang ............................................................................................ 1 
1.2 Rumusan Masalah ....................................................................................... 4 
1.3 Tujuan Penelitian ......................................................................................... 4 
1.4 Manfaat Penelitian ....................................................................................... 4 
BAB II TINJAUAN PUSTAKA ............................................................................. 5 
2.1 Tinjauan Tentang Hati ................................................................................. 5 
2.1.1 Anatomi dan Fisiologi Hati .................................................................... 5 
2.1.2 Fungsi Hati ............................................................................................. 6 
2.2 Tinjauan Tentang Penyakit Hati .................................................................. 7 
2.3 Tinjauan Tentang Sirosis Hati ..................................................................... 7 
2.3.1 Definisi Sirosis Hati ............................................................................... 7 
2.3.2 Epidemiologi Sirosis Hati ....................................................................... 8 
 x 
 
2.3.3 Klasifikasi Sirosis Hati ........................................................................... 8 
2.3.4 Etiologi Sirosis Hati ............................................................................... 9 
2.3.5 Patogenesis Sirosis Hati ......................................................................... 9 
2.3.6 Manifestasi Klinis Sirosis Hati ............................................................. 12 
2.4 Tinjauan Tentang Hepatik Ensefalopati .................................................... 16 
2.4.1 Definisi Hepatik Ensefalopati ............................................................... 16 
2.4.2 Epidemiologi Hepatik Ensefalopati ...................................................... 16 
2.4.3 Klasifikasi Hepatik Ensefalopati .......................................................... 17 
2.4.4 Etiologi Hepatik Ensefalopati ............................................................... 17 
2.4.5 Patogenesis Hepatik Ensefalopati ......................................................... 18 
2.4.6 Pemeriksaan Klinis dan Laboratorium ................................................. 21  
2.4.7 Penatalaksanaan Terapi pada Hepatik Ensefalopati ............................. 25 
2.4.8 Tinjauan Tentang Obat yang Digunakan pada Terapi Hepatik 
Ensefalopati .......................................................................................... 26 
BAB III KERANGKA KONSEPTUAL ............................................................... 34 
3.1  Kerangka Konseptual ............................................................................... 34 
3.2 Kerangka Operasional ............................................................................... 35 
BAB IV METODE PENELITIAN ....................................................................... 36 
4.1 Rancangan Penelitian ................................................................................ 36 
4.2 Populasi dan Sampel ................................................................................. 36 
4.3 Bahan Penelitian ........................................................................................ 36 
4.4 Instrumen Penelitian .................................................................................. 37 
4.5 Tempat dan Waktu Penelitian ................................................................... 37 
4.6 Definisi Operasional .................................................................................. 37 
4.7 Metode Pengumpulan Data ....................................................................... 37 
BAB V HASIL PENELITIAN ............................................................................. 39 
 xi 
 
5.1 Data Demografi Pasien ............................................................................... 39 
5.1.1 Distribusi Berdasarkan Jenis Kelamin .................................................. 39 
5.1.1 Distribusi Berdasarkan Usia ................................................................. 40 
5.1.3  Distribusi Berdasarkan Status Pasien ................................................... 40 
5.2  Pola Penggunaan Laktulosa Pada Pasien Sirosis Hati Dengan Hepatik 
Ensefalopati (HE) ...................................................................................... 40 
5.2.1  Pola Penggunaan Terapi Laktulosa ...................................................... 40 
5.2.2  Pola Penggunaan Terapi Laktulosa Tunggal ........................................ 41 
5.2.3 Pola Penggunaan Terapi Laktulosa Kombinasi .................................... 41 
5.2.4  Lama Penggunaan Terapi Laktulosa .................................................... 41 
5.3  Komplikasi ................................................................................................ 42 
5.4  Profil Terapi Lainnya ................................................................................ 42 
5.5 Lama Rawat Inap Pasien Sirosis Hati Dengan HE ................................... 43 
5.6  Kondisi Keluar Rumah Sakit (KRS) Pasien Sirosis Hati Dengan HE ...... 44 
BAB VI PEMBAHASAN ..................................................................................... 45 
BAB VII KESIMPULAN DAN SARAN ............................................................. 53 
7.1 Kesimpulan ................................................................................................ 53 
7.2 Saran .......................................................................................................... 53 
DAFTAR PUSTAKA ........................................................................................... 54 
Lampiran  .............................................................................................................. 61 
  
 xii 
 
DAFTAR TABEL 
 
II. 1 Faktor-faktor pencetus HE (Tasnif & Hebert, 2013)..................................... 18 
II. 2 Pemeriksaan neurologis pada pasien HE (Frontera,2014). ........................... 22 
II. 3 tingkat frekuensi gelombang EEG (Zubir, 2006). ......................................... 23 
II. 4 Agen terapetik hiperamonia (Hadijhambi et al, 2016). ................................. 25 
V. 1 Distribusi Berdasarkan Jenis Kelamin .......................................................... 39 
V. 2 Distribusi Berdasarkan Usia .......................................................................... 40 
V. 3 Distribusi Berdasarkan Status Pasien ............................................................ 40 
V. 4 Pola penggunaan terapi laktulosa pada pasien HE ........................................ 40 
V. 5 Pola penggunaan laktulosa tinggal pada pasien HE ...................................... 41 
V. 6 Pola Terapi Laktulosa Kombinasi pada Pasien HE ....................................... 41 
V. 7 Lama penggunaan terapi laktulosa pada pasien HE ...................................... 42 
V. 8 Komplikasi penyerta pada pasien sirosis hati dengan HE............................. 42 
V. 9 Terapi lainnya selain laktulosa pada pasien sirosis hati dengan HE ............. 42 
V. 10 Lama perawatan pada pasien HE ................................................................ 43 
V. 11 Kondisi KRS Pasien HE .............................................................................. 44 
 
 
 
  
Tabel 
Halaman 
 xiii 
 
DAFTAR GAMBAR 
 
2. 1  Anatomi hati (Encyclopedia Britannica, 2010) ............................................... 6 
2. 2 Sirosis makronodular (mccormick, 2011). ....................................................... 8 
2. 3 Sirosis mikronodular (mccormick, 2011). ....................................................... 8 
2. 4 fibrosis menjadi sirosis (Rockey, 2016). ........................................................ 10 
2. 5 Patogenesis komplikasi sirosis (Mccormick, 2011). ...................................... 11 
2. 6 Efek pembengkakan astrosit terhadap fungsi otak (Bemeur et al, 2016). ...... 19 
2. 7 Patogenesis hepatik ensefalopati (Hasan & Aramintha, 2014). ..................... 21 
2. 8 Struktur kimia laktulosa (Sweetman, 2009). .................................................. 27 
2. 9 Mekanisme kerja Laktulosa (Pangtey, 2015). ................................................ 28 
3. 1 Kerangka Konseptual..................................................................................... 34 
3. 2 Kerangka Operasional .................................................................................... 35 
5. 1 Skema sampel yang memenuhi kriteria inklusi penelitian pada pasien sirosi 
hati dengan Hepatik Ensefalopati di RSUD Sidoarjo............................................39 
 
  
  
Gambar Halaman 
    
xiv 
 
DAFTAR LAMPIRAN 
 
1 Daftar Riwayat Hidup ........................................................................................ 61 
2 Surat Pernyataan................................................................................................. 62 
3 Surat Izin Penelitian ........................................................................................... 63 
4 Surat Laik Etik ................................................................................................... 64 
5 Lembar Pengumpulan Data ................................................................................ 65 
6 Tabel Data Induk .............................................................................................. 116 
 
  
Halaman Lampiran 
54 
 
 
  
DAFTAR PUSTAKA 
Aires, F. T., Ramos, P. T., & Bernardo, W. M. 2016. Efficacy of lactulose in the 
prophylaxis of hepatic encephalopathy in cirrhotic patients presenting 
gastrointestinal bleeding. Revista Da Associação Médica Brasileira, 62(3), 
243–247 
Avunduk, C. 2008. Manual Of Gastroenterology  Diagnosis and Therapy, 
Fourth Edition., Philadelphia : Wolters Kluwer Lippincott Williams & 
Wilkins. 
Bacon, B.R. 2010. Cirrhosis and its Complications. In: Longo D.L & Fauci A.S. 
Harrison’s Gastroenterology & Hepatology 17th edition. USA : Mc 
Graw Hill Medical. pp: 419-422. 
Bacon, B.R. 2015. Cirrhosis and its Complication. In : Kasper, D.L., Hauser, S.L., 
Jameson, J.L., Fauci, A.S., Longo, D.L., Loscalzo, J. Harrison’s Principle 
of Internal Medicine, 19th edition. New York : MC Graw Hill. pp : 2058-
2066. 
Bajaj, J. S. 2014. The role of microbiota in hepatic encephalopathy. Gut 
Microbes, 5(3), 397–403. 
Bémeur, C., Cudalbu, C., Dam, G., Thrane, A. S., Cooper, A. J. L., & Rose, C. F. 
2016. Brain edema: a valid endpoint for measuring hepatic 
encephalopathy? Metabolic Brain Disease, 31(6), 1249–1258. 
Badan POM RI.2015.Pusat Informasi Obat Nasional.http://pionas.pom.go. 
id/monografi/ laktulosa 
Brunton, L.L, Parker, K.L., Blumenthal, K., Buxton, L. 2008. Goodman & 
Gilman’s Manual of Pharmacology and Therapeutic. Newyork : 
McGrawHill. 
Chalik, R. 2016. Anatomi dan Fisiologi Manusia. Jakarta : Pusat Pendidikan 
Sumber Daya Kesehatan Kemenkes RI. pp 199-200 
Charatcharoenwitthaya, P., Soonthornworasiri, N., Karaketklang, K., Poovorawan, 
K., Pan-ngum, W., Chotiyaputta, W., … Phaosawasdi, K. 2017. Factors 
affecting mortality and resource use for hospitalized patients with 
cirrhosis. Medicine, 96(32), e7782.  
55 
 
 
  
Crawford, J.M., Liu, C. 2010. Liver and Billiary Tract. In : Kumar, V., Abbas, 
A.K., Fausto, N., Aster, J.C. Robbins and Cotran, Pathologic Basis of  
Disease, 8th Edition.  Philadelphia : Elsevier Inc. 883-890. 
DiPiro J.T., Wells B.G., Schwinghammer T.L. and DiPiro C. V. 2015. 
Pharmacotherapy Handbook, Ninth Edit., McGraw-Hill Education 
Companies, Inggris. 
Emmanuel, A. and Inns, S. 2014, ‘Cedera Hati yang Diinduksi Obat’, in Carolina, 
S and Astikawati, R., Gastroenterology and Hepatology Lecture Notes. 
Jakarta : Erlangga. pp 200. 
Encyclopedia Britannica. 2010. Encyclopædia Britannica, Inc. 
Farida, Y., Andayani, T.M., Ratnasari, N. 2014. Analisis Penggunaan Obat pada 
Komplikasi Sirosis Hati. Jurnal Manajemen dan Pelayanan Farmasi. 
Flamm, S. L.  2018. Complications of Cirrhosis in Primary Care: Recognition 
and Management of Hepatic Encephalopathy. The American Journal of 
the Medical Sciences.  
Fordjour, K.N., Walton, T., Doran, J. J. 2014. Management of Hyperkalemia in 
Hospitalized Patients. Am J Med Sci. 93-100. 
Friedman, L.S. (2016). Liver, Biliary Tract & Pancreas Disorders. In : Papadakis, 
M.A., McPhee, S.J., Rabow, M.W. Current medical diagnosis & 
treatment. McGraw- Hill Education. 663-720.  
Frontera, J. A. 2014. Management of Hepatic Encephalopathy. Current 
Treatment Options in Neurology, 16(6). 
Ghany, M.G. & Hoofnagle, J.H., 2015. Approach to The Patient With Liver 
Disease. In : Kasper D. L, Hauser S. L, Jameson J. L, Fauci A. S, Longo D. 
L, Loscalzo J. Harrison’s Principles Of Internal Medicine 19th ed. 
McGraw Hill Education. 
Gluud, L. L., Vilstrup, H., & Morgan, M. Y. 2016. Non-absorbable disaccharides 
versus placebo/no intervention and lactulose versus lactitol for the 
prevention and treatment of hepatic encephalopathy in people with 
cirrhosis. Cochrane Database of Systematic Reviews. 
56 
 
 
  
Guy, J., Peters, M.G. 2013. Liver Disease in Women: The Influence of Gender 
on Epidemiology, Natural History, and Patient Outcomes. Gastroenterol 
Hepatol (N Y). 633-9. 
Guyton AC, Hall JE. Buku Ajar Fisiologi Kedokteran Edisi 11. Penterjemah: 
Irawati, Ramadani D, Indriyani F. Jakarta: Penerbit Buku Kedokteran EGC, 
2006. 
Hadjihambi, A., Khetan, V., & Jalan, R. 2014. Pharmacotherapy for 
hyperammonemia. Expert Opinion on Pharmacotherapy, 15(12), 1685–
1695. 
Hasan, I., and Araminta A, P. 2014. Ensefalopati Hepatik : Apa, Bagaimana, dan 
Mengapa. Medicines. 27 ( 3 ) : 1 – 8.  
Heidari, R. (2019). Brain mitochondria as potential therapeutic targets for 
managing hepatic encephalopathy. Life Sciences, 218, 65–80. 
Hirlan. 2009. Asites. Dalam Buku Ajar Ilmu Penyakit Dalam Jilid 2, edisi 5. 
Jakarta : Pusat Penerbitan Ilmu Penyakit Dalam Fakultas Kedokteran 
Universitas Indonesia. 674-676. 
Jawaro, T., Yang, A., Dixit, D., & Bridgeman, M. B. (2016). Management of 
Hepatic Encephalopathy. Annals of Pharmacotherapy, 50(7), 569–577. 
Khalili, M., & Burman, B. 2014. Liver Disease. In : Hammer, G.D., McPhee, SJ. 
Pathophysiology of Disease : An Introduction to Clinical Medicine, Ed 
7th, USA: The McGraw-Hill Companies, Inc. 385-425 
Kim, H., Kisseleva, T., Brenner, D., A.  2015. Aging and Liver Disease. Curr Opin 
Gastroenterol, 184–191.  
Katzung, B.G., Masters, S.B., Trevor, A.J. 2012. Basic & Clinical Pharmacology, 
12th Ed. Newyork : McGrawHill. 
Kerbert, A., Engelmann, C., Jalan, R. 2018. Neurocritical Care Management of 
Hepatic Encephalophaty and Coma in Liver Failure. Seminars in 
Respiratory and Critical Medicine. 39(05), 523-537. 
Kircheis, G., & Lüth, S. 2019. Pharmacokinetic and Pharmacodynamic 
Properties of l-Ornithine l-Aspartate (LOLA) in Hepatic 
Encephalopathy. Drugs.  
57 
 
 
  
Kornerup, L. S., Gluud, L. L., Vilstrup, H., & Dam, G. 2018. Update on the 
Therapeutic Management of Hepatic Encephalopathy. Current 
Gastroenterology Reports, 20(5). 
Kusumobroto, H.O., 2007. Sirosis Hati. Dab lam : Sulaiman, A.H., Akbar, H.N., 
Lesmana, L.A., & Noer, H.M.S. Buku Ajar Ilmu Penyakit Hati. Jakarta: 
Sagung Seto. 335-338. 
Lacy, C. F., Amstrong, L., Goldman, M.P., Lance, L.L., 2008. Drug Information 
Handbook, 17th ed., Ohio : Lexi-comp. 
Lo, E. A. G., Wilby, K. J. 2015. Use of Proton Pump Inhibitors in the 
Management of Gastroesophageal Varices : A Systematic Review. 
Annals of Pharmacotherapy, 207-219.  
Matherly,S.C., & Bajaj, J.S. 2016. In : Podolsky, D. K., Camilleri, M., Fitz, J.G., 
Kalloo, A. N., Shanahan. F., Wang, T. C. Yamada’s Textbook of 
gastroenterology, sixth edition. West Sussex : John Willey & Sons Ltd., pp 
2107-2128. 
McCormick, P. A. 2011. Hepatic Cirrhosis. In :Sherlock’s Diseases of the Liver 
and Biliary System 12th Ed., A John Wiley & Sons Ltd., Publication. 103–
120.  
Morgan, M. Y. 2011. Hepatic Cirrhosis. In :Sherlock’s Diseases of the Liver and 
Biliary System 12th Ed., A John Wiley & Sons Ltd., Publication.  121–
151. 
McQuaid, K.R. 2016. Gastrointestinal Disorders. In : Papadakis, M.A., McPhee, 
S.J., Rabow, M.W. Current medical diagnosis & treatment. McGraw- 
Hill Education. 568-663. 
Montagnese, S., Russo, F. P., Amodio, P., Burra, P., Gasbarrini, A., Loguercio, C., 
Scarpignato, C. 2018. Hepatic encephalopathy 2018: A clinical practice 
guideline by the Italian Association for the Study of the Liver (AISF). 
Digestive and Liver Disease. 
Nurdjanah, S. 2009. Sirosis Hati. In : Sudoyo, Aru W., Setiyohadi, Bambang., Alwi, 
Idrus., Simadibrata, Marcellus., Setiati, Siti. Buku Ajar Ilmu Penyakit 
Dalam. Jilid I. Edisi V. Jakarta : Interna Publishing, pp 668-673. 
58 
 
 
  
Nurdjanah, S. 2014. Sirosis Hati. D. In : Sudoyo, Aru W., Setiyohadi, Bambang., 
Alwi, Idrus., Simadibrata, Marcellus., Setiati, Siti. Buku Ajar Ilmu 
Penyakit Dalam. Jilid 2. edisi VI. Jakarta: Internal publishing, pp 1978-
1983. 
Pangtey, Ghan. 2015. API Textbook of Medicine, 10th edition. India : Association 
of Physicians of India. 
Pantham, G., Post, A., Venkat, D., Einstadter, D., & Mullen, K. D. 2017. A New 
Look at Precipitants of Overt Hepatic Encephalopathy in Cirrhosis. 
Digestive Diseases and Sciences, 62(8), 2166–2173.  
Patidar, K. R., & Bajaj, J. S. 2013. Antibiotics for the treatment of hepatic 
encephalopathy. Metabolic Brain Disease, 28(2), 307–312. 
Poordad, F. F. 2015. Presentation and complications associated with cirrhosis 
of the liver. Current Medical Research and Opinion, 31(5), 925–
937.  Gastrointestinal Endoscopy, 7(5), 532.  
Reddy, K.R, Faust,T., 2006. The Clinician’s Guide to Liver Disease. Thorofare : 
SLACK Inc. pp. 1-54  
Rifai Amirudin. 2009. Fisologi dan Biokimia Hati. In : Sudoyo, A. W., Setiyohadi, 
Bambang., Alwi, Idrus., Simadibrata, Marcellus., Setiati, Siti. Buku Ajar 
Ilmu Penyakit Dalam. Jilid I. Edisi V. Jakarta : Interna Publishing, pp 627-
633. 
Roberts, I., Coats, T., Edwards, P., Gilmore, I., Jaraith, V., Ker, K., Mano, D., 
Shakur. H., Stanworth, S., Veitch, A. 2014. HALT-IT - tranexamic acid 
for the treatment of gastrointestinal bleeding: study protocol for a 
randomised controlled trial. Trials, 15:450 
Rockey, D.C. 2016. In : Podolsky, D. K., Camilleri, M., Fitz, J.G., Kalloo, A. N., 
Shanahan. F., Wang, T. C. Yamada’s Textbook of gastroenterology, sixth 
edition. West Sussex : John Willey & Sons Ltd., pp 2070-2086. 
Scaglione, S., Kliethermes, S., Cao, G., Shoham, D., Durazo, R., Luke, A., & Volk, 
M. L. 2015. The Epidemiology of Cirrhosis in the United States. Journal 
of Clinical Gastroenterology, 49(8), 690–696. 
Shehata, H. H., Elfert, A. A., Abdin, A. A., Soliman, S. M., Elkhouly, R. A., 
Hawash, N. I., & Soliman, H. H. 2018. Randomized controlled trial of 
59 
 
 
  
polyethylene glycol versus lactulose for the treatment of overt hepatic 
encephalopathy. European Journal of Gastroenterology & Hepatology, 1. 
Singh, J., Sharma, B. C., Maharshi, S., Puri, V., & Srivastava, S. 2016. Spectral 
electroencephalogram in liver cirrhosis with minimal hepatic 
encephalopathy before and after lactulose therapy. Journal of 
Gastroenterology and Hepatology, 31(6), 1203–1209.  
Singh, J., Sharma, B. C., Puri, V., Sachdeva, S., & Srivastava, S. 2017. Sleep 
disturbances in patients of liver cirrhosis with minimal hepatic 
encephalopathy before and after lactulose therapy. Metabolic Brain 
Disease, 32(2), 595–605. 
Stasi, C., Silvestri, C., Voller, F., & Cipriani, F. 2015. Epidemiology of Liver 
Cirrhosis. Journal of Clinical and Experimental Hepatology, 5(3), 272. 
Setiawan, P.B, dan Kusumoboroto, H. 2009. Sindrom Hepatorenal. Dalam Buku 
Ajar Ilmu Penyakit Dalam Jilid 1, edisi 4. Jakarta : Pusat Penerbitan Ilmu 
Penyakit Dalam Fakultas Kedokteran Universitas Indonesia. 681-684. 
Sutherland, A., Hami, F., & Maggs, J. 2016. Cochrane systematic review 
highlights the importance of lactulose in the management of hepatic 
encephalopathy. BMJ Supportive & Palliative Care, bmjspcare–2016–
001255. 
Sweetman, S. 2009. Martindale 36th. The Complete Drug References. London : 
Pharmaceutical Press. 
Tapper, E. B., Parikh, N. D., Sengupta, N., Mellinger, J., Ratz, D., Lok, A. S.-F., & 
Su, G. L. 2018. A risk score to predict the development of hepatic 
encephalopathy in a population-based cohort of patients with cirrhosis. 
Hepatology. 
Tasnif, Y.O. and Hebert, M.F. Complications of End-Stage Liver Disease in : 
Alldredge, B.L., Corelli, R.L, Ernst, M.E, Guglielmo, B.J, Jacobson, P.A, 
Kradjan, W.A, Williams, B.R. 2013. Koda-kimble & Young’s, Applied 
Therapeutics : The Clinical Use of Drugs, 10th Edition. Philadelphia : 
Lippincot Williams & Wilkins.  
60 
 
 
  
Tripathi, D., Stanley, A. J., Hayes, P. C., Patch, D., Millson, C., Mehrzad, H., … 
Christie, J. M. (2015). UK guidelines on the management of variceal 
haemorrhage in cirrhotic patients. Gut, 64(11), 1680–1704.  
Vilstrup, H., Amodio, P., Bajaj, P. 2014. Hepatic Encephalopathy in Chronic 
Liver Disease: 2014 Practice Guideline by the American Association for 
the Study of Liver Diseases and the European Association for the Study 
of the Liver. Official journal of the American association for study of liver 
disease. American Association for the Study of Liver Disease. 60 ( 2 ) : 715 
- 735.  
Walker, R. and Whittlesea. 2012. Clinical Pharmacy and Therapeutics. 5th 
edition. London: Churchull Livingstone Elsevier. 
Wijdicks, E. F. M. (018. Lactulose: A Simple Sugar in a Complex 
Encephalopathy. Neurocritical Care. 28(2), 154–156. 
Zubir N. 2009. Koma Hepatik. Dalam Buku Ajar Ilmu Penyakit Dalam Jilid 2, 
edisi 5. Jakarta : Pusat Penerbitan Ilmu Penyakit Dalam Fakultas 
Kedokteran Universitas Indonesia. 677-680.
 
 
 
  
 
 
